INTRODUCTION
Patina Oil & Gas has over 3,400 producing wells in the DJ Basin, and has restimulated over 230 Niobrara/Codell completions. It is estimated that the results achieved by Patina, in terms of incremental recoveries, are up to 60% better than other operators in the region.
This study is probably one of the most comprehensive analyses of its kind ever to be performed on a set of wells in the United States. The methodology can be applied to any operation such as reservoir characterization, field development strategies, reservoir management, etc.
METHODOLOGY
The process of "Successful Practices Identification" being introduced here, incorporates state-of-the-art data mining, knowledge discovery and data-knowledge fusion techniques. The process includes five steps that must be performed in sequence. Result of each step is a key component of the next step.
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METHODOLOGY
The process includes five steps.
Step one: Data Quality Control
Step two: Fuzzy Combinatorial Analysis
Step three: Intelligent Production Data Analysis
Step four: Neural Model Building
Step five: Successful Practices Analysis 
Step two: Fuzzy Combinatorial Analysis Examination of each of the features in the dataset in order to identify their influence on the process outcome. Each feature's influence is examined on the process outcome both individually and in combination with other features.
Step three: Intelligent Production Data Analysis -IPDA
The word "intelligent" refers to the use of intelligent systems techniques in the production data analysis process. Unlike the statistical analysis (static in nature ), IPDA is a dynamic analysis aimed at capturing the depletion and pressure decline in the field as new wells are drilled and put into production at different rates.
The dynamic nature of this analysis (simultaneous analysis of the data in four dimensions x, y, z, and t) allows the user to identify the sweet spots as well as bad (unproductive) spots in a field as a function of time.
Building a predictive neural model based on the available data. This is a familiar step in today's intelligent systems analysis. Many applications in the oil & gas industry use neural networks in their analysis.
Step five: Successful Practices Analysis
The three stage successful practices analysis combines the following components:
Neural network model Monte Carlo simulation Genetic algorithms search and optimization, & Fuzzy set theory to identify the successful practices on the basis of a single well groups of wells, and full field.
Step five: Successful Practices Analysis (continue)
SINGEL WELL ANALYSIS
Each well is thoroughly analyzed using the neural model with a series of 2-D and 3-D sensitivity analysis graphs in order to identify the well's potential behavior at different operational conditions. This is to identify the distance of actual practices from the successful practices as a guide for future activities such as stimulation, restimulation, and workover. A Monte Carlo Simulation is also performed on each well to identify potential highest outcome from a particular well, if the best practices were performed.
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METHODOLOGY
GROUPS OF WELLS ANALYSIS
Grouping wells based on:
1. Geological characteristics of the reservoir. 2. Clustering based on a variety of attributes and parameters:
A. Hard K-Mean Clustering B. Fuzzy C-Mean Clustering
METHODOLOGY
GROUPS OF WELLS ANALYSIS
Analysis is performed on a group of wells based on a single parameter at a time and then on several parameters simultaneously in the form of combinatorial analysis. General trend in each case is identified for any particular parameter and reported as the most and the least successful practices.
METHODOLOGY
Step five: Successful Practices Analysis (continue) FULL FIELD ANALYSIS Very much like the group of wells analysis, only here all the wells in the field are involved. Single parameter trend analysis Combinatorial trend analysis A note of caution: As we move from single well analysis to groups of wells and to all the wells in the field, implicitly, the law of averages is more and more enforced.
RESULTS & DISCUSSIONS
The original database for stimulation of Codell wells in the DJ basin needed considerable "quality control" efforts in order to remove erroneous records including records that did not belong to that database and had to be removed. This process reduced the number of wells in the dataset from 177 to about 150 wells.
Step two: Fuzzy Combinatorial Analysis 
